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Mathematical Input Interface used Japanese and Voice recognition
Akito $\mathrm{M}\mathrm{a}\mathrm{e}\mathrm{d}\mathrm{a}^{\uparrow}$ Masakazu Suzukit
\dagger Graduate School of Mathematics, Kyushu University $6-1\triangleright 1$ Hakozaki, Higashi-ku, Fukuoka, 812-8581Japan
$\mathrm{E}- \mathrm{m}\mathrm{a}\mathrm{i}\mathrm{l}:\epsilon \mathrm{u}\mathrm{z}\mathrm{u}\mathrm{k}\mathrm{i}\mathrm{b}\mathrm{a}\mathrm{t}\mathrm{h}.\mathrm{k}\mathrm{y}\mathrm{u}\epsilon \mathrm{h}\mathrm{u}-\mathrm{u}.\mathrm{a}\mathrm{c}.$jP
Abstract To support for mathematical input about edit application and so on, We are studying about mathematical
interface for voice not to depend on keyboard. We use AmiVoice application in Voice input. It is enabled to recognize not
to depend on person’s voice. At first, we execute morphological analyser in recognition disposal. Aspeaker devises breath
point in reading out of math equation. And interface can recognize verious structure of math equation. Next, we make
mathematical grammar suited japanese reading. And we execute syntax analysis them. And math structure generated.
This interface are supported to math equation used to junior or high school about math recognition range. We seted up
expression range to recognize verious reading procedure. We explain about method of recognition management, and We
demonstrate voice interface.
Keywords Voice recognition, morphological analyser, syntax analysis
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31( ) $\int_{0}^{\frac{1}{2}}$ $\frac{x^{4}}{1-x^{2}}dx$ .
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32( ) $x= \frac{-b\pm\sqrt{b^{2}-4ac}}{2a}$
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34( , ) $500\cross 0.9613$ $=480.65$
.
35( , ) $\mathit{0}\eta_{=}$ ($a_{1}$ , a2).
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36( ) $\overline{(\frac{z_{1}}{z_{2}})}$.
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$G=$ { $N,$ $T,$ $P$ , Math}.
$N=$ $\{$
Math, MathUnit, MathEquation, MathEqua-
, , , $\mathrm{t}:_{\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}\mathrm{a}\mathrm{r}\mathrm{t}}$ , MostLong, Raction, MostLongFrac-
, 500 msec tion, Numerator, Denominator, LongNumerator,
, LongDenominator, Root, RootBase, IndexRoot,MostLongRoot, MathSub, IndexRootBase, Di-
, rectRoot, SubSuper, LongSubSuper, SubSuper,
, , “EndBreath”, , “EndBreath” , MathSubBase, MathSubSuper, MathSubSuper-
Base, SubScript, SuperScript, LongSuperScript,, “-,, , , LongSubScr-pt, MathOver, MathOverBase, Over-
, uStartBreath”, , “StartBreath” , Script, MathParenthesis, MathParenthesisBase,
, “-,, ( 1, $\mathrm{p}5$ ) LeftParenthesis, RightParenthesis
$\}$ .
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,
( 1, $\mathrm{p}5$ ) $\text{ }$ , $\mathrm{L}\mathrm{L}(1)$
1:
StartBreath StartBreath -.
$\mathrm{x}$ OneChar 0 , 23of Of 230
2Number 450 $P=$ $\{$
Exponent 730 (1) $\mathrm{M}\mathrm{a}\mathrm{t}\mathrm{h}arrow \mathrm{M}\mathrm{a}\mathrm{t}\mathrm{h}\mathrm{U}\mathrm{n}\mathrm{i}\mathrm{t}\mathrm{s}$
OneChar 980 (2) MathUnit
aOneChar 1200
$arrow \mathrm{M}\mathrm{a}\mathrm{t}\mathrm{h}\mathrm{E}\mathrm{q}\mathrm{u}\mathrm{a}\mathrm{t}\mathrm{i}\circ \mathrm{n}\mathrm{S}\mathrm{t}\mathrm{a}\mathrm{r}\mathrm{t}|$ MathSub $|$ MathPareI
$\mathrm{t}\mathrm{h}\mathrm{e}\epsilon \mathrm{i}\mathrm{s}|$ MathSubSuper $|$ MathOver $|\mathrm{D}\mathrm{i}\mathrm{r}\mathrm{e}\mathbb{C}^{1}$
$\mathrm{x}$ OneChar 1450 Root $|$ LongRaction $|$ MostLong
$+$ OneChar 1700 (3) MathEquat-onStart
1Number 1970 $arrow \mathrm{M}\mathrm{a}\mathrm{t}\mathrm{h}\mathrm{E}\mathrm{q}\mathrm{u}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ (Raction $|$ IndexRoot $|\mathrm{S}\mathrm{u}\mathrm{b}\mathrm{S}\iota$
per $|$ LongSubSuper $|$ EmPty)EndBreath EndBreath
(4) LongSubSuper
RactiOnm 2500 $arrow \mathrm{S}\mathrm{u}\mathrm{b}\mathrm{S}\mathrm{c}\mathrm{r}\mathrm{l}\mathrm{p}\mathrm{t}\mathrm{S}\mathrm{t}\mathrm{a}r\mathrm{t}$ MathEquatlon SubScriptEnd $(\mathrm{S}’$
StartBreath StartBreath -perScriptStart MathEquation SuperScriptEnd
2 Number 2910 EmPty)
$|$ SuperScriptStart MathEquation Supe
ScriptEnd (SubScriptStart MathEquation Sul
aOneChar 3100 ScriptEnd $|$ EmPty)
$\mathrm{x}$ OneChar 3320 (5) $\mathrm{S}\mathrm{u}\mathrm{b}\mathrm{S}\mathrm{u}\mathrm{p}\mathrm{e}\mathrm{r}arrow \mathrm{O}\mathrm{f}$MathEquation(Exponent $|\mathrm{E}\mathrm{m}\mathrm{p}\mathrm{t}\mathrm{y}^{1}$
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tion NumeratorTag $\mathrm{M}\mathrm{a}\mathrm{t}\mathrm{h}\mathrm{E}\mathrm{q}\mathrm{u}\mathrm{a}\mathrm{t}:\mathrm{o}\mathrm{n}$ $|$ Numeri
torRg MathEquat-on DenominatorTag MathE
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(7) $\mathrm{F}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}arrow \mathrm{R}\mathrm{a}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}\mathrm{T}\mathrm{a}\mathrm{g}$ MathEquation
(8) $\mathrm{I}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{x}\mathrm{R}\mathrm{o}\mathrm{o}\mathrm{t}arrow \mathrm{I}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{x}\mathrm{R}\mathrm{o}\mathrm{o}\mathrm{t}\mathrm{B}\mathrm{a}\mathrm{s}\mathrm{e}$ DirectRoot
(9) $\mathrm{I}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{x}\mathrm{R}\mathrm{o}\mathrm{o}\mathrm{t}\mathrm{B}\mathrm{a}\mathrm{s}\mathrm{e}arrow \mathrm{I}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{x}\mathrm{R}\mathrm{o}\mathrm{o}\mathrm{t}\mathrm{T}\mathrm{a}\mathrm{g}|$Empty
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(11) MathSub
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(12) MathSubSuper
$arrow \mathrm{M}\mathrm{a}\mathrm{t}\mathrm{h}\mathrm{S}\mathrm{u}\mathrm{b}\mathrm{S}\mathrm{u}\mathrm{p}\mathrm{e}\mathrm{r}\mathrm{B}\mathrm{a}\mathrm{s}\mathrm{e}$ MathEquation (From $($
MathEquation To $|$ Empty) $|$ To (MathEqua-
tion From $|$ EmPty) $|$ EmPty)
(13) $\mathrm{M}\mathrm{a}\mathrm{t}\mathrm{h}\mathrm{O}\mathrm{v}\mathrm{e}\mathrm{r}arrow \mathrm{M}\mathrm{a}\mathrm{t}\mathrm{h}\mathrm{O}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{S}\mathrm{t}\mathrm{a}\mathrm{r}\mathrm{t}$MathEquation
(14) MathEquation
$arrow \mathrm{O}\mathrm{n}\mathrm{e}\mathrm{C}\mathrm{h}\mathrm{a}\mathrm{r}|$ StartBreath Math EndBreath
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$=$ {MostLongRactionTag, LongRootStart, LongMa
tOverStart, LongMatSubStart}
irector(MathEquationStart, MathEquation
action $|$ IndexRoot $|$ MathSubSuper $|\mathrm{S}\mathrm{u}\mathrm{b}\mathrm{S}\mathrm{u}\mathrm{p}\epsilon$
LongSubSuper $|$ EmPty))
First(MostLongRoot)={ LongRootStart } $=$ {OneChar, StartBreath}
First(LongNumerator)={ NumeratorStart} Director(Raction, RactionTag MathEquation)
$=$ {RactionTag}
First(LongDenominator)={ DenominatorStart}
$\mathrm{D}\mathrm{i}\mathrm{r}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{o}\mathrm{r}$( SubSuper, Of MathEquation ( ExponentFirst(MostLongRaction) Empty)
$=$ {MostLongI}actionTag} $=$ {Of}
First(MostLong) $\mathrm{D}\mathrm{i}\mathrm{r}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{o}\mathrm{r}$( LongSubSuper, SubScriptStart MathEqua
$=$ {MostLongRactionTag, LongRootStart, LongMa- tion SubScriptEnd ( SuperScriptStart $\mathrm{M}\mathrm{a}\mathrm{t}\mathrm{h}\mathrm{E}\mathrm{q}\mathrm{u}\mathrm{a}\mathrm{t}\mathrm{i}_{\mathrm{o}\mathrm{J}}$
tOverStart, LongMatSubStart} SuperScriptEnd $|$ Empty) $|$ SuperScriptStart MathE
First(MathParenthesisBase)=First(Math) quation SuperScriptEnd ( SubScriptStart MathEqua
First(MathParenthesis)={ LeftParenthesis}
$\mathrm{t}$-on SubScriptEnd $|$ Empty))
$=$ {SubScriptStart}
First(MathEquation)={ OneChar, StartBreath} $\mathrm{D}\mathrm{i}\mathrm{r}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{o}\mathrm{r}$( LongRaction, LongRactionStart (Denom
First(MathOver)={ MathOverStart } inatorIhg MathEquation NumeratorTag $\mathrm{M}\mathrm{a}\mathrm{t}\mathrm{h}\mathrm{E}\mathrm{q}\mathrm{u}\mathrm{a}|$
First(MathSubSuper)={ MathSubSuperBase} tion
$|$ NumeratorTag MathEquation $\mathrm{D}\mathrm{e}\mathrm{n}\mathrm{o}\mathrm{m}\mathrm{i}\mathrm{n}\mathrm{a}\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{T}\mathrm{a}_{\mathrm{I}}$
MathEquation) LongRactionEnd)


















$\mathrm{D}\mathrm{i}\mathrm{r}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{o}\mathrm{r}$( $\mathrm{I}\dot{\mathrm{n}}$dexRoot, IndexRootBase DirectRoot)
$=$ {lndeXRootm, RnotStart}
Director( IndexRootBase,lndexRootTag $|$ Empty)
$=$ {lndexRootTag, MotStart $\rangle$
Director ( $\mathrm{D}\mathrm{i}\mathrm{r}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{R}\mathrm{o}\mathrm{o}\mathrm{l},\mathrm{R}\mathrm{o}\mathrm{o}\mathrm{t}\mathrm{S}\mathrm{t}\mathrm{a}\mathrm{r}\mathrm{t}$ MathEquation)
$=$ {RootStart $\rangle$
Director (MathSub, MathSubStart ( MathEquation I
Empty))
$=$ {MathSubStart}
Director (MathSubSuper, MathSubSuperBase Math-
Equation (Rom (MathEquation To $|$ EmPty) $|$ To $($
MathEquation Rom $|$ EmPty) $|$ EmPty))
$=$ {MathSubSuperBase, OneChar, StartBreath $\rangle$
Director (MathOver, MathOverStart MathEquation)
$=$ {MathOverStart}
Director ( $\mathrm{M}\mathrm{a}\mathrm{t}\mathrm{h}\mathrm{P}\mathrm{a}\mathrm{r}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{h}\mathrm{e}\iota \mathrm{i}\epsilon,$ LeftParenthaeis Math-
parenthesisBase RightParenthesis)
$=$ {LeftParenthesis $\rangle$


















Director ( LongNumerator, NumeratorStart MathE-
quation NumeratorEnd)
$=$ {NumeratorStart}






Director ( MostLongMathSub, LongMathSubStart
MathEquation LongMathSubEnd)
$=$ {LongffiotStart}
, $\forall A\in N$ $\forall A$
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